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(57) ABSTRACT

A method for producing an LED lamp includes a lamp hous-
ing wherein at least one carrier circuit board equipped with
LEDs is inserted into the lamp housing in such a way that at
least a subregion of the lamp housing protrudes beyond the
carrier circuit board with a projection, and the projection is at
least partially deformed after insertion in such a way that the
lamp housing is pressed with the carrier circuit board.
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1
PROCESS FOR PRODUCING AN LED LAMP
AND A CORRESPONDING LED LAMP

RELATED APPLICATIONS

The present application is a national stage entry according
to 35 U.S.C. §371 of PCT application No.: PCT/EP2011/
070654 filed on Nov. 22, 2011, which claims priority from
German application No.: 102010 062 331.8 filed on Dec. 2,
2010.

TECHNICAL FIELD

Various embodiments relate to LED lamps which have at
least one lamp housing and a carrier circuit board equipped
with LEDs.

BACKGROUND

Carrier circuit boards sometimes equipped with LEDs are
screwed to lamp housings in LED retrofit lamps or LED
luminaires. This fitting in principle guarantees effective heat
transfer from the LED via the carrier circuit board to the
housing or heat sink. Even in the case of LED tubes which act
as a replacement for the conventional fluorescent tubes, the
carrier circuit board equipped with LEDs is often screwed to
a lamp housing.

One disadvantage with screw connections consists in that a
lamp housing consisting of plastics can break when the
screws are tightened excessively. In addition, owing to the
drilled holes required for the screw connection, there is the
problem of lines running within the heat sink. These lines
result in a hazardous mains potential. The insulation of these
lines which is intended to protect the user from an electric
shock on contact with the heat sink may be damaged by the
metal chips resulting during drilling or by the ends of screws.

In addition, the screwing process is very cost-intensive.
Also, alternatively, possible adhesive bonds result in a rela-
tively high degree of complexity involved for the application
of'the adhesive and a time pressure under which the parts need
to be joined in order that the adhesive does not dry.

SUMMARY

Various embodiments provide a method for producing an
LED lamp by means of which an improved and screw-free
connection is provided between a lamp housing and a carrier
circuit board equipped with LED:s.

In the method for producing an LED lamp including a lamp
housing according to various embodiments, a carrier circuit
board is inserted into the lamp housing in such a way that at
least a subregion of the lamp housing protrudes beyond the
carrier circuit board with a projection. After the insertion, the
projection is at least partially deformed in such a way that the
lamp housing is pressed with the carrier circuit board.

This method sequence results in the advantage that addi-
tional working steps, such as drilling of the carrier circuit
board and the lamp housing, for example, can be avoided and
the carrier circuit board can only be inserted into the already
prefabricated lamp housing. Owing to the reshaping of the
projection, in particular the chips and screw operations which
are critical for the electrical conductors are avoided. By vary-
ing the deforming process, different regions of the projection
or of the individual projections can be deformed. Accord-
ingly, the deformation region can be selected markedly more
flexibly than in the case of a screw connection, for example,
since no additional drilled holes need to be provided in the
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housing. As a result of the production method according to
various embodiments, therefore, a method is provided which
can be used flexibly and is at the same time simple and
inexpensive and which enables an optimum force-fitting con-
nection between the components.

In a particularly preferred development of the production
method according to various embodiments, only a subregion
of'the deformed projection is deformed in such a way that the
deformed region has a notch. If, for example, a carrier circuit
board is inserted into an elongate lamp housing (for example
lamp tube), the projection cannot be deformed over the entire
length, but instead only in a subregion. According to various
embodiments, part of the projection can be pushed into the
center of the lamp housing, as a result of which a notch is
produced. This results in the advantage that, in this way,
form-fitting and force-fitting connection regions can be pro-
vided in a particularly simple manner.

In a further preferred embodiment, the carrier circuit board
is inserted or pushed into the lamp housing in a form-fitting
manner. The lamp housing has a correspondingly shaped
carrier circuit board bed for accommodating the carrier cir-
cuit board. Owing to the corresponding dimensions given to
the lamp housing and the carrier circuit board bed, it is pos-
sible to insert or push in the carrier circuit board in a form-
fitting manner. The positioning of the carrier circuit board
which is achieved in this way with respect to the housing
enables a favorable and advantageous method procedure of
the production method according to various embodiments.

In a further particularly preferred embodiment, at least one
insulating layer is inserted between the lamp housing and the
carrier circuit board. As a result, preferred insulation is
achieved between the lamp housing and the carrier circuit
board and therefore the shield in a particularly simple manner.
A variable factor here consists in whether the insulating layer
surrounds all of the regions between the carrier circuit board
and the lamp housing/lamp base or only subregions. In addi-
tion, a variation can be provided in terms of either the thick-
ness of the insulating layer or whether one or more layers are
used.

In a further advantageous configuration of various embodi-
ments, a plastic cover is arranged on the carrier circuit board
on that side of the carrier circuit board which is remote from
the lamp housing, i.e. on that side on which the LEDs are
preferably arranged. The plastic cover is preferably laid onto
the carrier circuit board, wherein the regions in which the
LEDs are arranged on the carrier circuit board can be left free.
As a result, the protection of the carrier circuit board is
ensured in a particularly simple manner.

Preferably, during the reshaping of the projection, a die is
laid onto the carrier circuit board or the cover located there-
above at least in a subregion, wherein the die interacts with
the forming tool. The die interacts with a forming tool in such
a way that the projections can be deformed in subregions or
overall in such a way that the carrier circuit board is pressed
with the lamp housing or the lamp base corresponding to the
method according to various embodiments. As a result, the
die can preferably have cutouts, which mean that the regions
of the projections to be deformed can be pressed into the
cutouts by means of the forming tool and, as a result, notches
can also be produced. This results in the advantage that
defined regions of the projection can easily be deformed in a
targeted manner.

A further advantage consists in that the lamp housing and
the carrier circuit board have at least one corresponding posi-
tion securing means. This is a particularly simple way of
ensuring that the corresponding components have a fixed
position in relation to one another.
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In a further preferred embodiment, the carrier circuit board
consists of FR4, ceramic or a metal-core circuit board. In a
further preferred embodiment, the lamp housing is in the form
of a heat sink. This results in the advantageous effect that a
temperature compensation between the lamp housing and the
ambient temperature or alternative cooling media can thus be
achieved in a particularly simple manner.

In a preferred development, the projection has a fold at its
free end. This provides a simple way of ensuring that the
carrier circuit board can be inserted or clipped into the lamp
housing or the lamp base. Therefore, insertion can also be
understood to mean clipping-in in this context. The formation
of a fold at a free end of the projection is a simple way of
ensuring that the carrier circuit board cannot fall out of the
lamp housing or the lamp base before it is ultimately fixed by
being pressed.

A further aspect of various embodiments relates to an LED
lamp including a lamp housing and a carrier circuit board,
characterized in that the carrier circuit board and the lamp
housing are pressed with one another, in particular as claimed
in one of claims 1 to 12.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, like reference characters generally refer to
the same parts throughout the different views. The drawings
are not necessarily to scale, emphasis instead generally being
placed upon illustrating the principles of the disclosed
embodiments. In the following description, various embodi-
ments described with reference to the following drawings, in
which:

FIG. 1 shows a first exemplary embodiment of a production
method according to the disclosed embodiment or an LED
lamp produced according to the disclosed embodiment;

FIG. 2 shows a second exemplary embodiment of an LED
lamp produced according to the disclosed embodiment;

FIG. 3 shows a third exemplary embodiment of an LED
lamp produced according to the disclosed embodiment in a
perspective illustration;

FIG. 4 shows a fourth exemplary embodiment of an LED
lamp produced according to the disclosed embodiment in a
perspective illustration;

FIGS. 5A and 5B show a fifth exemplary embodiment of an
LED lamp produced according to the disclosed embodiment
in a perspective sectional illustration; and

FIG. 6 shows a sixth exemplary embodiment of an LED
lamp produced according to the disclosed embodiment in a
perspective sectional illustration.

DETAILED DESCRIPTION

The following detailed description refers to the accompa-
nying drawings that show, by way of illustration, specific
details and embodiments in which the disclosed embodi-
ments may be practiced.

FIG. 1 shows a first exemplary embodiment of a production
method according to the invention or an LED lamp produced
according to the invention in a perspective illustration (retrofit
tube). The LED lamp illustrated in FIG. 1 has an approxi-
mately semicylindrical lamp housing 1 with a central web 4.
All other shapes of a lamp housing 1 and the carrier circuit
board 2 are conceivable since they are usually matched to a
specific intended use. Projections 3 are formed in each case
on the left and the right on the lamp housing 1. A carrier
circuit board 2 is arranged in the lamp housing 1 between the
projections 3, wherein an insulating layer 6 is introduced
between the carrier circuit board 2 and the lamp housing 1 or
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the central web 4. The projections 3 and the central web 4 in
this case form the so-called carrier circuit board bed 5, in
which the carrier circuit board 2 is arranged. In this case, the
carrier circuit board bed 5 can have any desired configuration.
In FIG. 1, the central web 4 is closed. As an alternative to this,
the carrier circuit board bed 5 can be formed together with the
projections 3 as shoulders, for example.

According to the invention, the lamp housing 1 is provided
in a first method step. Then, either the carrier circuit board 2
on its own or together with at least one insulating layer 6 is
inserted into the lamp housing 1, i.e. between the projections
3.

Ina further method step, a die can be arranged on the carrier
circuit board 2. In any case, in a further method step at least
that part of the projection 3 which protrudes beyond the
carrier circuit board is mechanically deformed. As a result,
the notches 7 illustrated in FIG. 1 can be produced. Advanta-
geously, the carrier circuit board 1 is arranged in the lamp
housing 1, i.e. between the two projections 3, in a form-fitting
manner in such a way that it bears against the projections 3 in
a form-fitting manner. It is advantageous if both the lamp
housing 1 and the carrier circuit board 2 have mutually cor-
responding positioning devices (not illustrated), for example
by virtue of so-called lugs, with the result that the carrier
circuit board 2 is positioned and fixed in relation to the lamp
housing 1. In alternative embodiments of a projection 3, said
projection can also be deformed entirely or predominantly.

InFIG. 1, LEDs are arranged on the carrier circuit board 2.
The number, shape, function and arrangements ofthe LEDs is
freely selectable. It is also possible to only equip the carrier
circuit board 2 with the LEDs 11 retrospectively. It goes
without saying that the LEDs 11 can be actuated and supplied
with current correspondingly. Correspondingly known con-
trol and power supply devices can be arranged in the lamp
housing 1, for example.

FIG. 1 shows two notches 7. The number and arrangements
of'the notches 7 are freely selectable. In addition, it is a matter
of discretion as to the region in which the notches are
arranged. It may be expedient for also the entire projection to
be reshaped, with the result that the carrier circuit board 2 is
pressed with the lamp housing 1 over the entire region.

In this case, the carrier circuit board 1 may include any
desired substrates. In particular FR4, ceramic or else a metal-
core circuit board are conceivable. Whether an insulating
layer 6 is arranged between the carrier circuit board 2 and the
lamp housing 1 and, if an insulating layer 6 is arranged, the
thickness of this insulating layer and of the number of insu-
lating layers, is a completely discretionary matter. It is con-
ceivable for no insulating layer 6 to be arranged in some
embodiments and for a plurality of layers to be arranged in
other embodiments.

The greater the extent of and the quicker the notching
process, i.e. the process of mechanically deforming the pro-
jection, the more tightly the two parts are pressed. Any mini-
mum clearances after the pressing procedure are compen-
sated for by the insulating layer 6, when such an insulating
layer 6 is used. The production method according to the
invention can also be used for conventional retrofits, i.e.
replacement of incandescent lamps or radiators.

FIG. 2 shows an alternative embodiment to that shown in
FIG. 1. FIG. 2 shows in particular that the projections 3 may
be configured differently and, in this embodiment, engage
around the peripheral region of the carrier circuit board 2. In
order to form an LED tube, in this preferred embodiment a
transparent semi-cylindrical housing cover 8 has been
arranged on the lamp housing 1. The notch 7 according to the



US 9,303,847 B2

5

invention is not shown here, but can have a comparable for-
mation to the notch 7 illustrated in FIG. 1.

FIG. 3 shows an approximately cylindrical lamp housing 1
in a perspective sectional illustration. The lamp housing 1
may, in all embodiments according to the invention, consist of
different materials. Firstly plastics and secondly metals such
as, for example, aluminum or a corresponding combination of
other materials can be used. A circular projection 3 is formed
on the cylindrical lamp housing 1. The circular projection
encloses a circular carrier circuit board, i.e. said carrier circuit
board is arranged in the lamp housing and has corresponding
LEDs. The carrier circuit board 2 lies on a shoulder which,
together with the projection 3, forms the carrier circuit board
bed 5. A cover 9 which can protect the carrier circuit board
from environmental influences such as moisture, for example,
is arranged on the carrier circuit board 2. The cover 9 exposes
the LEDs which have been arranged. The projection of the
lamp housing may be reshaped by means of the method steps
of the production method according to the invention at any
desired number of points or else only at one point or else
completely, with the result that the carrier circuit board is
pressed with the lamp housing.

FIG. 4 illustrates a cylindrical lamp housing which is com-
parableto the lamp housings shown in FIG. 3. A carrier circuit
board 2 is arranged in the lamp housing 1 between the circular
projection 3. The circular projection 3 has, at its free end, a
fold 10, via which the carrier circuit board 2 or the cover 9
(likewise illustrated in FIG. 4) is clipped into the housing.

In this case, the cover 9 is arranged over the carrier circuit
board 2 and the insulating layer 6. In accordance with the
method according to the invention, the circular projection can
be reshaped according to the invention at any desired number
of points, with the result that, for example, notches are pro-
duced.

The LED lamp illustrated in FIG. 4 has a multichip LED. It
goes without saying that LEDs with a wide variety of shapes,
i.e. circular, elongate, etc. and a wide variety of technical
specifications can be arranged in all of the embodiments. In
addition, it is possible in all of the embodiments to protect the
LED lamp and in particular the LEDs form environmental
influences, such as, for example, moisture, by corresponding
covers, which are partially transparent or completely trans-
parent. In addition, it is possible to provide all of the LED
lamps with a wide variety of configurations, i.e. in the form of
the LED tubes illustrated, cylindrical LED lamps or else with
a square, flexible-hose-like, triangular formation, etc.

FIGS. 5A and 5B show an alternative embodiment of a
lamp housing 1. The lamp housing 1 in this embodiment is
formed from two parts. According to the invention, the lamp
housing can also consist of a plurality of parts, wherein this
can also include adapter pieces etc. In this case, the lamp
housing itself may, in embodiments, be arranged in further
housings or housing parts (for example by being screwed,
adhesively bonded etc.). The lamp housing 1 has a plurality of
projections 3, which have been stamped out, for example, in
a preceding process step, which does not belong to the pro-
duction method according to the invention. The correspond-
ingly formed projections 3 shown in FIGS. 5A and 5B make
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it possible for them to be reshaped individually or together
after insertion of the carrier circuit board in such a way that
the carrier circuit board is pressed with the lamp housing.

FIG. 6 shows a further embodiment of an LED tube in
which a plurality of carrier circuit boards 2 are arranged in a
carrier circuit board bed 5 and are held viaa cover 9. All of the
features described above and illustrated in the drawings can
be used individually as desired or in any desired combination
with one another, as a result of which in each case indepen-
dent exemplary embodiments of the invention are realized. In
the context of the invention, a corresponding method for
fitting an LED lamp in which the individual components may
be joined together in the manner shown in FIGS. 1 to 6
without the need for any screws is also included.

While the disclosed embodiments has been particularly
shown and described with reference to specific embodiments,
it should be understood by those skilled in the art that various
changes in form and detail may be made therein without
departing from the spirit and scope of the disclosed embodi-
ments as defined by the appended claims. The scope of the
disclosed embodiments is thus indicated by the appended
claims and all changes which come within the meaning and
range of equivalency of the claims are therefore intended to be
embraced.

The invention claimed is:

1. A method for producing an LED lamp comprising:

inserting at least one carrier circuit board equipped with

LEDs into a lamp housing sufficiently far that at least a
subregion of the lamp housing protrudes beyond the
carrier circuit board forming a projection, and

at least partially deforming the projection after insertion in

such a way that the lamp housing is pressed with the
carrier circuit board,

wherein, during the deformation of the projection, a die is

laid onto the carrier circuit board and interacts with a
forming tool.

2. The method of claim 1 wherein a deformed portion of the
projection comprises a notch.

3. The method of claim 1 wherein the lamp housing is
formed in one or more parts.

4. The method of claim 1, wherein the carrier circuit board
is inserted or pushed into the lamp housing in a form fitting
manner.

5. The method of claim 1, wherein a carrier circuit board
bed is formed in the lamp housing.

6. The method of claim 1, wherein at least one insulating
layer is inserted between the lamp housing and the carrier
circuit board.

7. The method of claim 1, wherein a cover is laid on a side
of the carrier circuit board which is remote from the lamp
housing.

8. The method of claim 1, wherein the carrier circuit board
is manufactured from FR4, ceramic or from a metal-core
circuit board.

9. The method of claim 1, wherein the lamp housing is in
the form of a heat sink.
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